Connection of KinC to flotillins and potassium leakage in Bacillus subtilis
Five different kinases (KinA-E) activate the regulator Spo0A to induce sporulation and biofilm formation in Bacillus subtilis (Jiang et al., 2000; LeDeaux et al., 1995) . The signals that activate these kinases are currently unknown, although it was recently discovered that KinC senses membrane damage that involves the release of cytoplasmic potassium, which is caused by several small molecules, including the antimicrobial surfactin (Ló pez et al., 2009a (Ló pez et al., , b, 2010 . To sense surfactin, KinC is required to localize in the functional membrane microdomains . These membrane regions contain two scaffold proteins named flotillins (FloT and FloA) that may facilitate interaction of functional membrane microdomainassociated proteins. Consequently, a flotillin-deficient strain shows reduced activity of KinC and other functional membrane microdomain-associated proteins, which leads to a decreased capacity to form a biofilm via activation of KinC Yepes et al., 2012) . A recent publication from the laboratory of Professor Masaya Fujita (University of Houston, Houston, TX, USA) (Devi et al., 2015) shows that the tetrameric form of KinC is required to activate biofilm formation. The authors note that some of their results are contradictory to previously published work from other research groups, including ours. The following paragraphs delineate some important issues of this report that prohibit any direct comparison with previously published work and provide a means to put the previous work on KinC in the correct context. Devi et al. (2015) explain in their Introduction that a surfactin-deficient strain activates KinC when grown in DSM medium. The authors stated that this is contradictory to the published model, in which surfactin activates KinC in MSgg medium (Ló pez et al., 2009a) . However, these two different observations should not be considered as contradictory. KinC is a promiscuous kinase that senses different extracellular signals, one of which is surfactin (Ló pez et al., 2009a). Therefore, it is possible to observe an activation of KinC in DSM medium in the absence of surfactin because cells may be exposed to the action of other cues.
In their Results, Devi et al. (2015) describe a phenotype for the floTA mutant which differs from that published previously (Fig. 2a, b) , and suggest that the activity of KinC is independent of FloA and FloT. First, based on the results shown in Devi et al. (2015) , it is not possible to conclude that the strain used to perform the biofilm assays of Fig. 2(a, b) , DfloT DfloA : : erm (MF6216, in the list of strains), contains a mutation in floA. PCR was used to confirm that the strain contains the DfloA : : erm mutation (Fig. S1 ). However, their Fig. S1 shows identical size PCRs bands between the WT background and a putative DfloA : : erm mutation, making it impossible to distinguish between these two strains using this approach. The legend of Fig. S1 states: 'PCR products from the DfloA : : erm mutant strains produced the same sizes as those produced from the wild type strain'. Unfortunately, the DfloT DfloA : : erm mutant (MF6216) is the least corroborated genotype from those shown in Fig. S1 and yet is specifically chosen to perform the biofilm assays in Fig. 2(a, b) . Second, the biofilm formation assay does not specify any incubation time, volume or composition of the medium. These are important parameters to describe any developmental feature related to this assay and prevent comparison with previous work where culture conditions have been defined precisely. This important difference in the setup may affect other phenotypes as well, which links to a third point of concern. The kinC mutant phenotype (Fig. 2a,  b) appears strikingly different to what has been published by several groups (Ló pez et al., 2009a; McLoon et al., 2011) . Furthermore, we have never detected early sporulation in a kinC mutant. However, Devi et al. (2015) note that this phenotype has been described by earlier work by Hobbs (2006) , which is cited numerous times in the manuscript. We find this phenotype extremely surprising and intriguing since Hobbs et al. (2006) is not a peer-review publication but a PhD dissertation and it is difficult to obtain a copy of this dissertation online. We plan to explore this phenotype in the future.
Importantly, the authors tried to reproduce our results, but unfortunately made critical variations in the experimental setup. The most striking example is in their Fig. 3 , where MSgg medium replaces LB medium from the original protocol to explore the influence of potassium leakage on the activity of KinC. This experiment was specifically designed to be performed on LB medium. By performing serial passaging of cells in LB medium, bacteria grow in the exponential phase for many generations and minimize levels of activated Spo0A formed during the stationary phase. Cells with low levels of activated Spo0A can be used to test for Spo0A activation in the Microbiology Comment provides a forum for discussion of scientific issues arising directly from papers published in the journal. The authors of papers under discussion will be offered an opportunity to respond. In contrast, the authors simply add 150 mM KCl to MSgg medium in a regular biofilm formation assay. MSgg is used to test pellicle formation because cells growing in MSgg show strong activation of Spo0A, which is the opposite effect to that which occurs when cells are continuously passaging in LB medium. Adding KCl to the pellicle formation assay in MSgg medium does not reproduce the previously reported conditions and will not trigger the same response. The authors acknowledge in the text the importance of using LB; however, they afterwards replace it with MSgg and state: 'We tested the previously proposed model under normal biofilm conditions in MSgg'. It is very challenging to test a previously proposed model by dramatically changing the experimental conditions.
In addition, there are several statements in the paper that are mistakenly associated with our publications, which I will illustrate with only a few examples. First, it is attributed to us that the floTA mutant phenocopies the kinC mutant, but we have actually published that they have different sporulation efficiencies (Yepes et al., 2012) . In addition, it is attributed to us that the flotillin-deficient mutant shows reduced sporulation, but this observation was initially reported by another laboratory (Donovan & Bramkamp, 2009) and later confirmed by us (Yepes et al., 2012) . Finally, the localization of KinC in a single membrane focus was also attributed to us. However, we observed several foci rather than a single focus . Here, again, the localization of KinC in discrete puncta was first reported by another laboratory (Meile et al., 2006) and confirmed by us . In summary, this study unfortunately fails to recapitulate earlier work by changing important experimental conditions and also incorrectly describing previous work.
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